Biological experiments were carried out at Agronomy Seed Lab., Agronomy Dept., Faculty of Agriculture, Ain Shams University and Ain Shams Center For Genetic Engineering and Biotechnology ACGEB, Genetic Dept., Faculty of Agriculture, Ain Shams University during 2016/2017 season. Priming and its duration were investigated whereas different types of priming (hydro-priming, osmopriming and salt-priming) and different periods of each type (short-medium and long periods) were stuied. Newly harvested soybean seeds cultivar (Giza 111) were submitted from Field Crop Institute, Agricultural Research Center (ARC). It was found that type of priming enhanced germination percentage significantly from low performance of 40% to 51%, 68% and 75.5% for hydration, osmopriming and salt priming respectively. Extending exposing period to the longest period gave significantly maximum increment in seed germination. Maximum germination enhancement was achieved when calcium chloride solution was used for the longest period (48 hrs.) giving value of 96.0%. Such increment reached 140% as compared with control. It was noticeable that increasing soaking period to the longest period examined in this investigation accelerated the rate of germination to a maximum level. Salt priming produced longest soybean seedling shoot when compared with control. Overall, for most results obtained in this trial, seed primed with CaCl2 showed better performance than those primed with water or PEG solution. Seedling dry weight revealed a significant effect in a similar manner of seedling length. The longest exposing priming period showed a significant effect on seedling dry weight. Soybeans seeds proteins exposed to priming for all three periods used in this investigation varied from control, whereas number of protein bands on SDS gel increased from 10 bands separated on control pattern to 13, 11 and 12 for hydration treatment at periods of 6, 12 and 24 hrs., respectively. Also number of mono poly-uni. and unique bands varied as well as its intensive dye which reflect that amount of protein formed varied between treatments. Considering exposing seeds to salt solution of CaCl2 for longest period (48 hrs.) less bands of separated protein were formed on SDS gel. Biological seed quality was assessed by extracting proteins on native polyacrylamide gel electrophoresis, whereas, all priming treatment at application periods caused on increasing in peroxidase activity compared to control (untreated seeds). It was remarkably that the longest period of expose showed the highest peroxidase activity when compare to control and also for the short and medium exposing periods (6 and 12 hrs.). Also it was noticed that there were a unique diffuse band at the end of the lane, these bands were less intensive in staining color, meaning that their activities is less than those extracted from hydro-primed seeds for short and medium periods (6 and 12 hrs. respectively). Seed esterase activity bands had two prolonged regions, these bands appeared as a diffuse bands. Esterase activity bands of PAGE gel showed less activity as subjected to all priming types at any period used in this investigation (long, medium and short) when compared to untreated seed (control). It was clear that increasing period of exposing seeds to priming reduced esterase activity since the intensive band diminished in their intensive color.
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INTRODUCTION
Soybean (Glycine Max L., Merrill) is one of the most important protein and oil crop providing both man and animals with nutrients. Moreover soybean has numerous uses of its products. To enhance production of soybean seed yield, farmers consider having good crop establishment, proper plant tillage and adequate amount of fertilizer. Therefore poor germination due to low seed viability is a serious problem limiting the productivity of soybean. Germination and field emergence are important issues in plant production and they have significant effect on the next stages of plant growth in field. Seed priming is a pre-germination treatment in which seeds are held at water potential that allows imbibition, but prevents radical extension. Seed priming has been used to treat seeds in an attempt to improve germination and seedling establishment. Priming stimulates physiological and biochemical activities occurred within seed such seed treatment can have improved germination rate and uniformity, particularly under adverse conditions. The observed improvements were attributed to priming-induced quantitative changes in biological activities including greater amylase activity, increasing free sugar and DNA during seed germination (Sung & Chang 1993).
Priming effects DNA and RNA synthesis, Alpha-amylase activities and cause better embryo growth. Additionally, Sayed et al (2014) pointed out that seedling weight, main stem weight, lateral stem weight and germination percentage indicated a significant improvement at 1 percent level for hydro priming of soybean seeds. However, Chavan et al (2014) reported that all types of priming enhanced field emergence of soybean seeds. It was found that the hydration treatment significantly reduced time to 50% of germination from 51 hrs. to 30 hrs., similarly, time to 30% of seedling emergence was reduced by 18%. Nevertheless, incomplete hydration, which permits some metabolic activity and repair mechanism, is the base for the seed pretreatment known as priming resulting in an acceleration and more uniform germination especially in unfavorable conditions such as drought. Some researchers found that hydro priming did not affect germination under stress (Toselli and Lasenve, 2003). Improvement in yield could happen in two ways i.e. by a adopting the existing verities to grow better in their environment or by altering the relating proportion of different plant parts so as to increase the yield of economically important parts. The influence of seed priming signification increased the seed yield. The statistically analyzed results showed that seed hydro priming treatments significantly influenced numbers of pods per hectare (Chavan et al 2014) . Priming consists of a regulated hydration, in water or osmatic solutions that permits the improvement of some metabolic process but prevents germination. Advantages obtained during priming are retained after seed dehydration. Hossien et al (2011) studied the effect of osmo-priming of PEG 6000 solution (priming media) on germination behavior and vigor of soybean seeds. Results made clear that different osmatic potential and priming duration had significant effect on germination percentage, mean germination time, germination index, and time to get 50% germination. It was found that -1.2 MPa osmotic potential increased germination percentage, germination index and seed vigor, meanwhile, decreased mean germination rate, time to get 50% germination. Additionally, it was observed that 12 h. priming duration had most effect on studied traits. Later Muhammad et al (2014) conducted a study to determine the effect of osmo-priming on phenology and yield of soybean seed, they applied three priming duration (6, 12 and 18 hrs.) and five different concentration of PEG 8000 solution (0.2, -1.1, -1.8, -3.0 and -4.2 MPa). They reported that average over all treatment priming for 6 hrs. with -1.8 or -1.1 MPa were the most beneficial treatments. Similarly, Muhammad et al (2010) indicated that germination traits values decreased with increase in seed priming duration, while relative growth rate (RGR) increased with increase in seed priming duration. They reported that absolute growth rate (AGR) and crop growth rate (CGR) enhanced with increase in PEG concentration from 0.0 to 300g PEG 8000 per L water. Likewise, seed priming not only affect germination traits and emergency, but also positively affect growth and yield. Muhammad et al (2008) pointed out that osmo-priming at osmotic potential of -1.1 MPa increase emergence per unit area and results in higher seed yield of soybean. Also treatment duration of 6 hrs. caused uniformly emergence and consequently increased seed yield. Simple priming techniques using salt solutions gave way to elaborate and sophisticated media that warrant close monitoring.
Moreover, Mohammadi showed that seed priming significantly improved soybean plant traits, in both field and laboratorial studies. Seed primed with potassium nitrate showed the highest values for all of the evaluated traits, it increased germination percentage(GP), germination rate (GR), seedling dry weight (SDW), plant high, leaf area index (LAI) as compared to control. There were no significant differences between this treatment and the seeds primed with ammonium nitrate for all of the traits under study. When Mewael et al (2010) subjected soybean seed to different types of priming including KCl (100ppm), CaCl2.2H20 (0.5%) and KH2 Po4 (50 ppm) using high soybean seed quality and low soybean quality as well, their results revealed that, irrespective of seed quality, speed of germination showed significant difference due to seed priming treatments, seed primed with GA3 (20ppm) recorded significantly higher speed of germination followed by CaCl2. 2H2o (0.5%). Meanwhile Chavan et al (2014) stated that priming soybean seeds with CaCl2.. 2H2O (0.5%) were superior in plant height, number of branches, number of pods per plant, number of seeds per pod, seed yield per hectare over non-primed seeds. Proteomic analysis in Arabidopsis revealed that new proteins are involved either in imbibition process of seeds or in the seed dehydration process, which helps to characterize seed vigor of commercial seed lots and to developed and monitor priming treatments. Activities of several enzyme associated with the germination process have been observed to change in response to seed priming.
MATERIALS AND METHODS
Biological experiments were carried out at Seed Lab. Agronomy, Dept., Faculty of Agriculture, Ain Shams University and Center For Genetic Engineering and Biotechnology, Genetic Dept., Faculty of Agriculture -Ain Shams University during the period 2016/2017 seasons.
Seed material
Newly harvested soybean seeds of cultivar (Giza 111) were submitted from Field Crop Institute, Agricultural Research Center (ARC). Seed moisture content was (10%). Fresh seed was subjected to treatments to evaluate biological treats while protein extracts were kept in deep freezer at -20 0 C for enzyme activity assay and protein pattern analysis.
Treatments studied
Soybean seed cultivar (Giza 111) was subjected to three different types of seed priming:
1-Hydro-priming, 2-Osmo-priming and 3-Saltpriming Meanwhile, three different periods of exposing to each priming type were studied. 1-Short period were (6 hrs. for hydro-priming, 12 hrs. for osmo-priming and 12 hrs. for saltpriming.) 2-Medium period were (12 hrs for hydropriming, 24 hrs. for osmo-priming and 24 hrs. for salt-priming.) 3-Long period were (24 hrs. for hydro-priming, 48 hrs. for osmo-priming and 48 hrs. for saltpriming.)
Hydro-priming
Hydro-priming treatments were carried out for three different periods by placing soybean seeds (100 g). Between towel papers and sprayed with enough distilled water to keep seed wet during the period of hydration treatment. Seed were dried to their initial moisture content (10%) under laboratory conditions for each treatment (60% RH. and 28 0 C) until priming treatments were fulfilled.
Osmo-priming
Priming is a treatment based on incomplete seed hydration, therefore, Osmo solution of poly ethylene glycol (PEG 6000) with water potentials of -0.8 MPa for Osmo-priming. Soybean seeds were kept in a beaker contained 300 mls of (PEG 6000) solution and kept at room temperature for three different periods (12, 24 and 48 hrs.) . Six replications were performed for each period. Seeds were dried by placing on filter paper at room temperature (60% RH and 28 0 C) until reached the original moisture content (10%).
Salt-priming
Salt solution was prepared by dissolving 21.2 g calcium chloride (CaCl2) per 1000cm 3 of distilled water (2.12 %). This solution was used for soybean seed priming by soaking (100 g) seeds in 1 liter. of 2.12 % salt solution. Such procedure was repeated three times to obtained seed treated with different periods of exposing. Treated seeds were re-dried to initial moisture content (10%) by placing seeds on filter paper at room temperature (60% RH and 28 0 C). 
Germination
The germination test was carried out according to the procedure described of "International Rules for Seed Testing" published by (International Seed Testing Association-ISTA, 1996). Six replications of 100 seeds each were planted in pots contained sterilized sand. The seed were spaced uniformly and adequately apart on the sand, the germination test was performed at temperature of 25 0 C and the following parameters were recorded:
1-Germination percentage (G %)

G% = (t/T)*100
Where (t) is the number of seed germinated and (T) is the number of seeds used in germination test.
2-Germination rate (GR)
Germination rate was calculated as described by (International Seed Testing Association-ISTA, 1996) as the following formula.
GR =
Where: A= number of germinated seeds at 1 st count. B= number of germinated seeds at 2 nd count. C= number of germinated seeds at 3 rd count. D= number of germinated seeds at 4 th count. N= number of germinated seeds at final count. n= number of counts.
3-First day of germination (FDG)
Day on which the first germination occurred.
4-Last day of germination (LDG)
Day on which the last germination occurred.
5-Germination period (GP)
Period (days) between the first and the last germination occurred in germination process.
6-Shoot length (cm)
Shoot length was measured from the point of its beginning to its final length.
7-Root length (cm)
Root length was measured from the point of its beginning to its final length.
8-Seedling length (cm)
Seedling length was measured from the point of its beginning to its final length.
9-Seedling dry weight (g)
Seedlings were dried at 70 o C for 24 hrs. in oven and weighted in (g.)
Protein pattern
Quantities of each chemical for pour resolving and stacking gels were as follow:
Reagent
Resolving gel Stacking gel Deionized water 3.5 mL 2.1 mL 30% acrylamide: bisacrylamide (29:1) 4.0 mL 0.63 mL 1.5 M Tris-HCl, 0.4% SDS, pH 8.8 2.5 mL ------0.5 M Tris-HCl, 0.4% SDS, pH 6.8 ------1.0 mL 10% ammonium persulfate (catalyst) 100 µL 30 µL TEMED (catalyst) 10 µL 7.5 µL
Gel staining
Gel was removed from the tank carefully, and two plates were taken apart by a spatula. Gel was placed in a small plastic tray and labeled for initials on a piece of tape. Place the gel and tray on a rocking platform. Gel was shaked ~2 minutes. water was drained from the gel and enough Commassie Blue buffer was added to cover the gel, while allowing the gel to move freely when the tray is rocked. Gel container was covered with saranwrap and was rocked overnight. Make sure that the gel does not stick to the bottom of the tray. In the morning, the stain buffer was drained. Distain the gel by filling the container about half full with deionized water. Gel was shaked in the water for ~2 minutes. Pour off the water and add new deionized water. Repeat,( if necessary), until protein bands become visible. When individual bands were detectable, data were recorded. Gel photographed against a white background. 
Extraction of isozymes
Soybean seeds were ground at a weight of (0.5g) in a motor and pestle using liquid nitrogen with extraction buffer of 100 mls of IM sucrose, 0.056 M mercaptoethanol and 2 m tris-HCl (pH 7.5). Each sample was vortexed for 15 sec. and centrifuged for 10 min. at 10,000 rpm at -50 0 C.
The supernatant was divided and transferred to 1ml eppendorof tubes and kept in deep freezer (-80 0 C) until use for electrophoretic analysis according to (Koller and Kalatlukudy, 1982).
Gel Preparation
The separation gel was prepared as polyacrylamide standard gel (8%) with adjusting pH at 8.6 (25ml acrylamide 30%, 75ml Gel buffer, 30mg Sodium sulfite, 4ml Ammonium peroxide sulphate and 100 ul TEMED). Gel was poured on the plate and 10-well comb was placed immediately. Gel polymerized about 30 mins.
Sample Application
A volume of 50 uls. of extract of each sample was mixed with 10 uls. Bromophenol blue, this mixture was applied to each.
Electrophoresis Condition
The gel was completely covered with electrode buffer which connected to power supply voltage at 200 V for 2 hrs.
Enzymes assay
1-Peroxidase
Polyacrylamide gels were detected the presence of enzyme activity using (12.5 w/v, polyacrylamide) as described in the manufacturer's manual (Pharmacia; Phast System-unit). Prior to electrophoresis, samples were mixed with sample buffer. Immediately after electrophoresis, the gels were incubated with substrates. These included the following: ~-3,4-dihydroxyphenyl alanine (L-DOPA) ; caffeic acid; homoprotocatechuic acid; 2,4-DCP; N,N,N',N'-tetra met hyl-pphenylene diamine containing 0.05 M 4-aminoantipyrine.
Gels were flooded with a 10 mM solution of substrate plus 50 mM H2O2 in 0.1 M potassium phosphate buffer (pH 7.0) at room temperature.
The gels were developed with 3, 3'-diaminobenzidine, o-dianisidine, ABTS and 4-chloro-1-naphthol containing 1 ml substrate solution mixed with 1 ml 30 Mm H2O2 and 8 ml 0.1 M sodium phosphate buffer (pH 6.0). When the stained peroxidase bands appeared on the gels, and were photographed immediately.
2-Esterase
The gels were stained after electrophoresis, and incubated at 37 0 C in dark until complete staining after adding the appropriate substrate in staining solution, according (Koller and Kolattukudy, 1982).
100 Mm Na-phosphate, PH 6.0 50 ml ɑ-naphthyl acetate 25 ml Fast blue RR salt 50 ml
Gel fixation
After the appearance of the enzyme bands, reaction stopped by washing the gel two to three times with tap water. and by adding the fixing solution which consists of 9 parts of ethanol and 11 parts of 20% glacial acetic acid. The gel was kept in fixing solution for 24 h and rinsed with tap water two times, then photographed. Gels were applied to a scanning densitometer interfaced with a computer for a quantitation to quantitate the changes in translation products as affected by enzyme activity as well as aging.
Statistical analysis
The complete randomized design was applied with 4 replicates. The obtained data were exposed to proper statistical analysis according to Snedecor and Cochran (1991). The least significant difference at 0.05 and level of significance were calculated for means comparisons.
RESULTS AND DISCUSSION
Germination and seedling characteristics
Different types of priming at different exposing periods were examined to clarify the effect of both factors on soybean seed performance during germination and seedling characteristics (Table 1) nation percentage from low performance of 40% to 51%, 68% and 75% for hydro-priming, osmopriming and salt priming respectively. The maximum value( 75.5%), was recorded for soybean seed exposed to salt priming, such increment in germination percentage reached 88.75% as compared with control, meaning that salt-priming had the superiority over other types ( hydro-priming and osmo-priming).
Obtained results showed that exposing period extended to the longest period which gave the maximum increment in seed germination, (78.7%). Priming duration generally accelerated germination percentage and scored the greatest enhancement when extending exposing period to the longest period. The improvement in primed seed might be due to the completion of pre-germinative metabolic activities which makes seed ready for radicle protrusion so the seed becomes more rapidly for germination.
Interaction between priming type and duration showed significant effects on germination percentage, whereas, maximum germination was achieved when calcium chloride solution was used for the longest period (48 hrs.) giving value of 96.0% and that increment reached 140% as compared with control (Table 1) . Priming improved germination throughout seed treatment, and that may be due to the metabolic repair process which buildup metabolites or osmotic adjustments during priming or improve membrane integrity which enhanced physiological activities at germination (Park et 
al 1999 and Mohammadi et al 2009).
In the same manner, germination rate revealed that types of priming and salt-priming enhanced germination rate giving maximum values as compared to other types of priming (hydropriming and osmo-priming) as shown in (Table 1) .
Types of priming significantly accelerated germination significantly when compared to control. Irrespective of seed quality, seed germination showed significant differences when application period was considered. The longest period gave maximum rate of germination (0.60) as compared to other periods (short and medium periods) (Table  1) .
Maximum germination speed was resulted when soybean soaked in 2.12% CaCl2 solution for the longest period (48 hrs.) scored 0.64. Such germination rate was raised by 39.13% when compared to control (0.46). Exposing seed to the longest period of priming gave a chance to physiological process to break down food reserved in cotyledons, activation enzymes and repair mechanisms.
Data obtained in (Table 1) revealed that there was un-significant difference between FDG, LDG and GP when priming type, application period and their interaction were considered except when priming types for FDG and GP for priming type (Table 1) . Hydro-priming and osmo-priming significantly delay the FDG from 7 days (control) to 7-8 and 7-5 days treatments respectively. Seed soaked in CaCl2 solution for salt-priming did not show significant differences compared to control. The observed improvements in emergence of primed seed may be attributed to priming that induces quantitative changes of biochemical content of the soybean seed and improvement in membrane integrity and enhance physiological activities at germination stages. Such improvement in emergence of primed seeds may be due to the fact that priming induces a range of biochemical changes in the seed which required to germination process, i.e. breaking dormancy, hydrolysis of inhibitors, imbibition and enzyme activation (Ajouri et al  2004) .
2-.Seedling Characteristics
Shoot length of soybean seedling varied significantly due to type of priming, where salt priming produced longest shoot (3.5 cm) as compared with control (2.7 cm) and other types of priming (3.1 and 3.2 cm) for hydration and osmo-priming respectively (Table 2) . Primed seed with CaCl2 showed better performance than those primed with water. Final shoot length was of salt priming suggests nontoxicity of CaCl2. On the other hand, longest period gave maximum shoot length (3.6 cm) when compared to the other two periods (short and medium periods), this values reached significance in (Table 2) . Interaction between priming type and applied period showed significant differences, whereas, salt priming for the longest application produced the tallest shoot length (4.0 cm). This can be attributed to more salt accumulation in seed enhancing seedling growth.
Root length of seedling subjected to applied treatments showed the same attitude for shoot length. Seedling subjected to salt priming gave longest root length (4.3 cm) as compared to other types of priming (Table 2) , such superiority was highly significant. The longest applied period gave the maximum root length (4.4 cm), Period of priming to maximum period may allow more time to beneficial change within seed that enhance seed- ling growth. In fact, improved seed performance induced by seed priming may be due to altered physiological condition of the embryo. It may be also due to liberation of enzymes, thus rapidly increasing production of soluble food nutrients which push whole system in motion. Seedling subjected to salt priming for the longest period produced longest root (5.0 cm), while interaction between type of priming and period of application significantly differences (Table 2) . Seedling length had similar results of root and shoot length. Salt-priming significantly produced tallest seedling (7.8 cm) as compared to other two types of priming (Table 2) . Increment in seedling length of seeding salt priming reached 25.81% more than control seedling. Mechanism by seed priming improves germination performance have been discussed by several workers. Seeds complete first phase of germination (imbibition phase), whereas phase II of biological and physiological changes take place. Many nutrients within seed become in suitable form for germination. The longest period of exposing soybean seed to priming significantly increase seedling length reaching (8.0 cm). Interaction between type of priming and applied period revealed significant differences of seedling length, whereas, maximum seedling length (9.0 cm) was recorded for seedling produced from seed salt-priming at longest exposing period (Table 2) .
Dry matter synthesized in seedling is an important factor for having a vigorous and healthy seedling, such seedling is a start to have a vigorous plant which in turn in more dry matter and increase yield. Data of seedling dry weight revealed a significant effect of priming type turn in, whereas, same attitude of seedling length was detected in dry weight.
Commonly, hydro-priming, osmo-priming and salt priming enhanced germination and seedling characteristics. It seems that longest periods used in this investigation were suitable for each type of priming. The most effective treatment was soaking soybean seed in CaCl2 solution for longest period (48 hrs.). Therefore it seems that salt used in investigation had a non-toxic effect on seed during priming and promote germination to form a healthy seedling.
Effect of priming type and its duration on protein synthesis
Mechanisms by seed priming improve germination performance. Seeds complete first two phases of germination during priming process hence primed and dehydrated seeds enter immediately into phase III of imbibition once rehydrated during sowing. The reduction in time of imbibition required RNA, protein synthesis may be occurred and polyribosome formation and consequently on increase in total amount of RNA and protein synthesis.
Protein extracts were analyzed using SDS-PAGE, and subjected to electrophoresis to form a protein pattern for each treatment (Fig. 1 & Table  3 ), whereas, variation within bands appeared for each treatment meaning that synthesizing proteins affected by type of priming and its duration. Soybeans seeds exposed to hydration for the three periods varied than control, whereas number of protein bands on SDS gel increased from 10 bands separated on control extract to 13, 11 and 12 for hydration treatment at periods of 6, 12 and 24 hrs., respectively (Fig 1 & Tables 3,4 and 5) .
Number of mono, poly-uni and unique bands varied as well as its intensive dye, meaning that amount of formed protein varied within treatments.
Results showed that hydrated seed for longest period (24 hrs.) had a special pattern in darkness and number of bands. Such changes may help seed to perform germination characteristics more uniformly and more rapid.
On the other hand, seeds exposed to soaking in PEG solution for short, medium and long period (12 hrs., 24 hrs. and 48 hrs., respectively) showed variation in separated proteins at SDS-PAGE when compared to control (Fig. 1 & Tables  3, 4 and 5) . Additionally protein pattern of each period varied in number of bands and RF of each band. It seems that seeds which soaked for longest period in PEG solution formed more proteins separated at more bands. This finding may be attributed with the enhanced germination obtained for the same treatment (soaking PEG for 48 hrs.).
Longest duration formed more protein bands detected on SDS gel. Exposing seeds to salt solution of CaCl2 for longest period (48 hrs.) gave less bands of separated protein which formed on SDS gel. Results concluded that salts may affect protein synthesis, since soaking soybean seeds in CaCl2 enhanced germination, seedling growth and protein synthesis.
Arab Univ. J. Agric. Sci., Special Issue, 26(2C), 2018 Peroxidase is considered more important enzyme in seed physiological response to priming. Peroxidases are enzymes that typically catalyze the optical substrate in hydrogen peroxide, but others are more active with organic hydro peroxides such as lipid peroxides. Its function breaks down hydrogen peroxide (H2O2), which is the toxin produced as a byproduct of using oxygen for respiration. Staining gel for peroxidase activity showed variation in enzyme activity, whereas, the priming treatments at all studied application periods showed an increasing in peroxidase activity as compared to control (untreated seeds). It was remarkably noticed that longest period of expose (lane 3) showed the highest peroxidase activity as compare to control and short or medium exposing periods (6 and 12 hrs). Also it was noticed that there were a unique diffuse band at the end of the lane (Fig. 2) . These bands were less intensive in staining color, their activities was less than those extracted from hydro-primed seeds for short and medium periods (6 and 12 hrs respectively). Results revealed that osmo-priming affected peroxidase enzyme activity causing enhancement in activity more that untreated (control) seed, while exposing period for osmotic substrate of PEG 6000 did not affect activity of peroxidase enzyme remarkably (Fig. 2) .
Salt priming showed an interesting long activity band more than other treatments (Fig. 2) . Long exposing period for salt prime solution enhanced maximum enzyme activity to level. Such finding revealed that salt priming technique which had the most effect on peroxidase activity especially for the longest exposing period (48 hts). Esterase is a hydrolase enzyme that splits esterase into acid and an alcohol in a chemical reaction with water called hydrolysis. A wide range of esterase exists that differ in their substrate specificity. The esterase activity bands had two prolonged regions, and bands appeared as a diffuse band with intensive region and the second appeared as a less activity diffuse region that was clearly noticed extracts of untreated seeds (Fig. 3) .
The two major bands were diminished by priming treatments. However, variation observed within bands due to type of priming and period was slightly remarkable. It was clear that increasing period of exposing seeds to priming caused reduction esterase activity since intensive band diminished in their darkness however, there was a slight third band appeared for medium application extract. On the other hand, extracts of osmo-priming showed a slight activity especially the second diffuse band. Also a third band appeared as a slight faint bond within extracts of osmo-priming for medium application period, meaning that, a new isozyme was formed.
The most interesting finding in images of esterase activity gel was decreasing of the second diffuse region of esterase activity for all treatment investigated compared to untreated seed (control). These findings suggest more investigation on esterase isozymes activity as affected by priming.
